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(57) Abstract: 



PURPOSE: An apparatus and a method for testing a 
semiconductor wafer are provided to test a pattern of a wafer by 
analyzing an alignment state of an alignment mark formed on a 
wafer. 
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CONSTITUTION: A wafer alignment portion(12) aligns wafers by 
driving a stage for loading the wafers. An image processing 
portion(14) performs the image processing for regions having an " " 
align marks of patterns of the wafers. A control portion(16) 
controls the wafer alignment portion(12) and analyzes an 
alignment state of the align marks according to received image 

signals. A transfer portion(IO) transfers the wafers from a cassette to a stage or from the stage to the cassette. A 
particle test portion(18) tests particles on the wafer. 
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±^2i St- ^ S£E||X|^M(Ptoto Resist)S S.SM^ kl^SS S ti^SSSI 4^iS2.S.fH 
SSaiXI^MS i:§2l IH^SIS «SAILi ^71 Sfl@Oil «S01I icfiSJ 

s-w 01 ^01 so. 

mm ^'7! Afs^zrsissj ^^ti^s «ioiihoii sseic ;&ssi nss 3Ai«h= sahsss 

Oi7\M ^71 aA^SSS ?S ^71 ^^5S8 4=t!t.^ OI^OIXI^ 1 aAf5S(After 
Develop Inspection ; 0I«^ ADISS'OIB^ S SSei/Q^^ES »I7IAI?IJ2 AISSS 

# OI^OIXI^ M 2 aA^5S(After Cleanir^ Inspection : ACD^S Uft 4^ Si 

aA^ss2 aysjos ^^^i ±^°i lesj «sai «iioiui s«ai?i= §9 
nmsi ss^'EHS ^^^A^^SAN oi?oi;:iii, sgi2i adisss tioiss oisskn 

4^71 SllOlttI S«S i§°J II @ 8 aAmSQ. 

^"aXf^t 4'7I t^GISS OlSSI-Ot 4^7! S||O|Q|0j| SSI! Hi! SNAI S9Df39 01 SS^ 

□Em saioij= ^71 SII0I1H2J ^msi iies SAmy\ 9\moi s«ai?i= saofsej muoh 

?l(Vernler Key)S ^0139 OIS«K)i U|^a(Visual)S S^slV^SiiN ^71 ADI5S9 

OIBiee SEH2J ADI5SS SfgTJhSI HI^SS 4st!g£ S^SS 0I^0IS7| mSH ^7| 
2J aiO|E1(Data)2| 6!g|E7^ lOlEiaO. 

ai, ^»2J 32121 59 as mLI0|5l9 59ia(Foucln9)K- m tl^^^ §2J ji^^OIS eJSIOl 

ziEin ^7\9\ ars aioiEisi ^^sg2i 4:aAi sirg sb-aisis aass s^gsi-a 

£Et^ 4f7| ADISSS 25DH2I 94IOIB7h ^jj^Bg ?W|e(Cassette)01IAI 3§ SS2J ^jOIItlS 

^Mll(Sa[npling}SK)l 0|?0)S7| mSW ^99^S Ol^OIXj^ A0I5S2J ^tKAl S9DI- 

321 §14^8121 S*!2| □|>:(Miss)= CHiF2J gifg ^4SA|?|7I£ S^2Q. 

3EII1 fe^7| ADISSQI bl5SS ^tBEia?! 5vaXf2J Aieil :g5hA|3IS 

01 stSfisO! TasFEiaa, 

at^ ^71 ADISS2J 4itl!0j|A|^ 4f7| saOIEI SUt[^ I»EIS(Partlcle)_ S2| SAffe 

[[^EhAI gSH2| ADIS tjOISs OlSShOi bi^^S ^^tiEISi?! UIISOII M^2| Q|0|E|2| 

9 flShAian. 5fafig9 n5^Ala£Dl. s.tt *^ss2j 4=t!!Ai sirs sarAi?is g£s 
asra 4Si+«oi wsEis gjasoi siao. 

H ahgoj gliOjltlOll ^SAI3I= imea 2A^Sh7| §lDe2| gas-EH 

1 S4!8hS aAFSSg g^2S ?3Eltf°S*| S^2J aiO|E12| il£|ES If^TAI?!!!. 2Rgfi 
9 we t,'4'AIU^£4l) i!d^S9 ^CH&^AI?I7I $ltf SI0IIU2J aAfSxl S! aAf@,>^9 

iiEBOITIlM ^SAI?1 ^71 SllOlfflg glA|?IS SI|0|IH§a^; i^EilO|7J|0j| 2^*ra ?JO|IH 

2j soflAi §a□^H7^ ^sa sejg g^os %^\ty= s4r*iEi¥; a 4^?! siioiias 
9^21 qisg ffloism, 4^7| s4'^Eiv2j s^iiss aqeroh ^7i S90ha2i sg^EH9 

»^3^S »!0I4?9 q»HI«H)l OI^OISS ^S^S 

4'7I SMSTdS ^71 ^101019 ?h/dlMOIIAi ;^E|Oi;q£ >:EIIOIX|IH)A| ?^AI|M£ OI^AI?!^ 

□ qibiEic 201 uhtsish:^. 

S-^l TillOl^OII 2|t^ S9Df32) S94^EH2J S4^2) QI0IEi9 Se?s^s 9^^7^ □ q»H|EIS 

201 UH^SiSO. 

^71 2Ah§XIS ^71 4^01! mEI99 3Af8hS i&EI92Af^7h □ q»bliaS 

201 UHf^ohD. 

4^71 ifEiiaAh^s 4^7l ?ioiiH2i sgg »2iaaioisis S4|8^s 3101 u^&^s^a. 

g7i ?iioiiag9V= x^, a e2j qigogMi 4'-7i sBoiiag ssai^is 201 unr^sf 
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01 Uhif^lShQ. 
201 bh&^SHlK 

OilAJ 0I^A1?|= 01^^; &^?| S«0liil7l- 2f*fa ^EIIOITPg X^, V* a eS 

Ai?! ^loims §aAi3'i= ^oioisa^; ^EnoiTaofl s.^^ siomsi mm soiai 
4^71 sioiiH§ai?2j :?gg io)*m, s^iaY2j s^dss a^gJOh 6^:71 ^mom 

2) Sa&'QISI e^Sl QIOIEtS B^IShS 8«1^a ^UISHM Oli^OISS 49^^ ^^c^. 

7SAi?i ^71 mms saAi?i= e?fl; 6f7i ^liaoixioi snoioisj us smai s 

iahH7h tiSS jilBimS ^71 ^Elt.^ S^dSB 

^71 aioim ^ smyt lOBsm aA^h= ena □ ^ti\ty= u^'sieo. 

4^71 siDhaej si^EHsi cfloiEia Bflis □ =?tim^ 201 b^B^«H:^. 

E1° a ggoi [[f= gesui ?410|II|2J aAf§-*|5J i| ^AlOlia UEfLHS ^«S0|2, 
B %"Sm t&a e^Sfll 94I0IIH2I aA^ft^a2J m umows uehhs 5§E0IQ. 

°17?l, ?JIO|Iiia 3^AilM0^|A| >iaiOIX|(Stage)S £E= :iiaiO|71(HIAI 7WIMe 0I^AI7IS 

01^^(10) 3 4^71 ?J|0|IH7h 2.e^ ri:E||0|7J|g X*, V4 a ©S qiSAI?l ^71 901019 
§1AI?I= «IIOIIE|§a¥(12)7h ^tJIElOl SiQ. 

3EII2 S ^71 ^EIIOIXIOO ^OIIUSJ IBg* SOUAI Saa^H7^ SSg! 35)9 

S4f£S ^ISirn ^ 2{£^ ^71 ?JIO|ffl°J Sa□^3S| %^m^ *!0I2(142), 4^71 tiQ\ 

SLIElll (Monitor ing)dh= SUE1(146) a ^71 stSS 3^9 34!-d££ nSiti[^ 34''d±^ 
&7|(148)S OI^OiTlS 3^E|i:i(14)7h ^dlHOI 510. 

^£t^ B a^ss, 4^71 sfloifflga^(i2)2j ^ss Jiioism, 4^71 3^3^ihi¥(14)2j s^dsa 

gje^gfOh ^71 §§4fEH9 S^IShS SI01^(16)7h qidlEIOi SiEK 

□em B a^s^. 6r7i ^oim ^ £XHs^s KfEiMs SAh'y ^ sias 4'-7i s^ioiasj s 
39 7»£i>3aioi:gs s^ty^ mmssMi^QQ) a ^7i Jiiioii?(i6)0fl eite sa□^32| isas,^ 
BI2J »>«2i EfloiEia s^»h= se^-(20)7^ q»biEio) aa. 

S SfSS $71 S$^£|jfn4) a 10l^(16) S9 OISSKJI SEHSI UI?3S 0|?OI2 

ADISS9 34^as htio\a. 

□EIU £2S ^101019 ^EIIOITJIS 0I^AI7IS Bfll a 4^71 Sll0|itl7h e^=r^ ^0101X19 X 
^, a ©S ^SA|?1 4^7| 9J0IQI9 SaA|9IS Bfl|7h 7bl£IO| 2iQ. 

n^fHM. 4^7l ^Eioinoii 8II0I1H2I ngi sm saDB7f tjss 3^9 s^^s 

j^EIStS BTII a $71 3$^S fiEie.^ 3$dSa SqerOF $71 SaOhHS] Sa$EH9 & 

$71 ^oim $(Hi sxiishs iFEiSs aA^s^s eTii a $7i saohssj i!a$£H2j s 

IHI0IE19 S^SfS 37119 □ ^HiaOl 

Oiei«e OI^OITJIS S S^SS ^Kpi ?j|0|Itl(HI SSAI?! uHSSJ aAI-9 3AfS§ 

^, ADI5§°J ^tSAI Gl^017q= $71 SlDhasi iSa$EH9 S$i}SS flEjSKM S^ISfSS 
^ $71 mmSi dSIS7f *f$E|il, SV $7| 3$flE|4?(14)2| aLIE|(146) 

SS!^(20)9 OlgtL^SAH S,^afi90l 5f$SQ. 

SsS^ oi?oi7;i= a ^sosis ^'aidikm ch«^ srs a sshhi cHShoi ss 

3^1. 0l^¥(10)9 OlSSKB 7^A^|E0^1 sjfliaol 2i= SII0IIH9 :iiEIIOI7aS OI^AiaCK 

3Eiil «0i^(16)(HI S\t\0\ ?flO|li|§ll?(12)S ?0O|li|7F 3*ra r^EilDi;^l9 X^, a © 
SSS =?BM9\ $71 3101139 SaAiaCK 

^. $71 ?I|0|]II9 OI*i!l(lO)g OlSShOl ;6EII0|X|S OI^AIgJ m. $7! 94I0I1H9 SaA|3|& 
S^SAH, ^'e.^5{«S $71 ?J|0lit|2| 9S!£(Flat Zon8)9 3^ SaAIZJ $7|2F STOI X 
^, a © S2S 7SAI?1 $71 9101019 SaAjglQ. 

n^mi $71 3$»E|^(14)9 OlSSKn $71 SOOIQIOfl €$Aia SS0fH9 3$2S ^ElfiL^ 

0)7|A| $71 90O|Qj2| SaOhH^l 3$^E1= ?S 0^3019 i^3(Checl<ing)g.^2£^ 0|?Oi;^l 
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^013(142). ?H>flEF(144) S! SUE1(146)9 OIS«Kn S90FBSI SL|E1S«^ 

SEtr 34'dsS&:7l(148)3 0|§«hOt S^S jljBIS^Ot ;qiO|i;;i(16)0|| ae| 

ot^iAi s^s7^^= ^.^iji S6t*isi^(i4)2i euEUMsioi auaga s^^saij sgoesi 

Sa^EHS QI0IE1SAN ^71 S90fH2| SS^S 4= SlU. 

S 9 0^321 S94'B15 ^ SICK 

7tl^«IAi II^EI9e'!^7l(l8)9 OlSShOI ^71 iiOim ^HW BJiti^ lOEISS SAI^^. 

A. XhSldaiOI^S 0IS8K)I ^71 $101021 JEQ9 ^71 SOOIQI ^ ^Jit[^ 

□Bin siioitti2i s^□^^2^ s96fEHsj s^-si oioiei 0H_iBf nraasi 

01:J|A| 4^71 Sa^aSJ M^S S4^SEI^(14)2) aUE1(146)OII a^§E||0|(Dis»ly)S 4: 2i 
I)> 9^^(20)01 °J«KII ^Oini°l SI(Maip) m2.S. 9e!£l= £^^21 QI0IEi9 mSSTa 

4= 2iQ, 

OIBItt 01^01X1= S 4^71 9410121011 SSA|?|^ iiBi!2| 2Af, ^ ADIggSJ 

4ti!9 TI'IBIi.^^S/VI ^71 ADISS2J 41!AI S^EI= 99 QiaOjl %'73^ 4 

2iD. 

Ol^Oin^ A0ISS21 4^AI S9ai-H°J S9^BI2| S^2| 

AIB 4 2iQ. 

3EII1 4^7124 ^M33Af9 25DH2I ^143AFS 41iV 4^ SJ»H ^'71 ^9€iaAK)IIA| 

21 ^^as 91P mm m±stMm 4 sick 

Str A0ISS2I S^2| Q|0|Ei9 S^SJt^^S'Ut D. @^s!2| E||0|Ei9 3fO| ^01 

§9 4'^»£S«I miS'S 4 S(= ADISS2J S^S g2| OfSfS Sgstog ^ 
t!^ 4 SICK 

IIEI2 S4^Xiei^(14)9 OISS^HSAN staW2| Aiq §9 SSSW 4= Sid sraS9 §9 €f 

^i-All 4 2iCK 

S.ti nhEI9S4|7|(18)§ OlgShOl EFEI92Af# SAIM 41!!W 4 SlgSS 2!«K)I ^71 I&EJ 

M gHOil d^SFTil CHSam^ 4 SiCK 

B ^^S§2J 4^tSAI E|5^E(Reject) ££= E|«ia(Rework)EI= ?il0liil99 Si 

All 4 S{ 01 «ligd|2| 7fSfi99 ^f^AIS 4= SiCh. 

a m[m°i nH@S gAfSPI m^OI 4^£l= §9DhH2J §9&'EH2| 

1 24^£s x^Elt^£s-»^ eitr DyoiEi2i dsiE S9 tf^Aia 4 sin. s 

'is|2j 4^SA| □ 0|>s9 a:a;aAI9 4 SICK 

[[^E^A|, a e^goil 2JS|g g9Dh321 S1^EH2| aiOIE19 i/^AIS 4= Siil. 3 01 

i §3 M±nA\9\ni, iEfLl- ^£9 §9 «4*-A|g| 4^ S(S2S Si^ll ^iii^SOl 

□I 4^011 A1 s :?tmm a\nM°i ^-misi ssasixist s &S2| ?isaf&^ g*i 

LHOUAI QS^eH ^ti S 4S0I I'h^S^S ^XHHTII SIOIAI ^^^^ SOlO, 0|Em S 
4S0I a^S ^«lS?a9|(HI i^at.^ 30IQ. 

S^tM. SllOlffl (Wafer )7F &*fS :6EilO|X|(Sat9e)9 ^SA|5»1 SI0IQI9 S9(Align)A|?| 

£ ?JIGIitl§a^; 

4':7| iEilOIXIOIj ^1010121 lygCPattem) SOIAI S90R(All9n Hairk)7F t<Si! 3^9 

S6^£e flEloF^ 3&^S3EI¥; a 

4^71 ?JI0IIHg9^2J SIDIoHl, fe^:?! S4«IE|^2J S^dSg a^SIOF §901-3 

21 gl4^EH9 e^lSI^ fllOliS^J 

e ?ui5hoi oi^ois9 0^ e^Eio 8aoini2i sa^s^. 

S^tf2. XII I *HHI SiOIAJ, 

4'-:'l 2AfgX|= ^-I^l S»0|Iil9 3WM(Cass8tt8)0||A1 iE«0|X|S ££^ >:E1IO|X|01IA| PfABMS 

oi#Ai?i^ o\^^7[ Q ?uiS9 &s.sii mm ^Msn. 
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«^3. M 1 %HHI ?iO\M. 

aM§-a= mm &m ^flls^= iaEig(particie)s aAjsis iI^E^MaA^^p^ a 

S^tTB. ai 4 tJ-011 SiCHAI, 

S. 80OIQIOI SA^^. 

^►71 s^^5<3ei¥= siioiiasj giohasj amisfe tiais, aoissi ^^g 

S^tf8. HI 7 2^0IA^, 

^diSM ^gss sfe e?Eii siioiEisj sAfsa. 
M^8^= nFQsaAF^; a 

#71 HICH^OII 2^t.^ §10f32J gl#EH2J C1I0IE1S g^Sfe ft^*?; 

1 qibloKDl OI?CH§g mSSM t[= S^Sj|| ?JI0lffl2| gA|-g-x|. 

gqisf 10. ?jiDiiH7h et*ra ^ehoiaim x^, a es ^§ai?i #7| siioinjg ssai^i 

#71 ^EIIOIAKHI mims\ ulgj §Oj|AI §9DI'H7I- SSI! 3#££ 7jBl7h= 

#71 s#«s aaitH s#dsg ^^wo[ #7i siohssi si#cHa tf^»fe bm; 

g^tf 11. Jill 10 %m ^Q\M, 

#71 siioiQi #011 mmms a^ef^ btiis □ ^uidKn oi^otss ^s^s ei^ 

#71 e.^sa ^oiiH2i aA^a^a. 

s^triz. 10 awAi, 

#71 §lDh32J S1#EH21 aiOIEIS gq«h= &7I§ CI ^blSHM Ol^OiSg ^92 

s 51^ #71 ms.m aiOlfflSJ aAh&B. 
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